Effects of cocaine on the electrical activity of single noradrenergic neurons from locus coeruleus.
The effects of intravenous (i.v.) cocaine HCl on single identified spontaneously firing noradrenergic neurons in the nucleus locus coeruleus (LC) were studied in rats in vivo. Cocaine (0.25-1 mg/kg) produced inhibition of spontaneously firing LC neurons, which was reversed by the administration of the selective alpha 2-adrenoceptor antagonist, piperoxane (250 micrograms/kg, i.v.). Procaine, a local anesthetic that is structurally related to cocaine, did not inhibit LC neurons in doses up to 4 mg/kg, i.v. These results suggest that cocaine in low doses has significant central sympathomimetic effects at the single noradrenergic neuron level and that the inhibition of spontaneous activity may be mediated by alpha 2-adrenoceptors. Our results also indicate that cocaine in pharmacologically relevant doses, can significantly affect central alpha 2-adrenoceptor regulatory processes.